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made along 2 radii simultaimouely- !The tubes were then rotated to 
positions 9 0  removed from the first  one^ and the surveys were run 
in  the new positions. As a reeult of t h i s  arraqyraent, sFnce surveys 
requirs'd appreciable time, slightly different air f l o w  and barometric 
pressures were occaeional~ encountered at each set of pasitiona. 
The.barometric pressure and weight flow have been ehom o r  listed 
f o r  each s m e y  profi le .  On the woneter board all surpegs w e r e  
referenced t o  tho tube in the nom of' the -tor housing. Tube 
readings were taken relative t o  the noee: tub a8 a datum. Com- 
parison of the refemnse tube Mth the tubes vented b atmmphere, 
showed them t o  be equal. 

Sta t ic  -Pressure ksms  

Pressure losseo were found. by meaeuring the stat lc  pmesure 
changes across the screen. Preeauree were taken f m  individual : . 
tubes leading to s ta t ic   o r i f ices  of statlone 3, 4, and 5. Differences 
were found by coqpming individual tube roarlings with the references 
end each other. 



max5m.m.1 air flows md hes been found by .calculation to be of the 
order of 20 percent for configuration II tests at an air flow of 
70 pounds per second. 

The coefficient for configuration I is far- c0nstan.t; at a 
value of 0.15 up to weight flows above 33 po~mds par second. Above 
this air flow the coefficient riees until at  a f l o w  of 60 zounds 
per second a coefficient of 0.183 i a  indicated. The maxlmm value 
for configuration I in this investigatfon.was 0.3- at a f l o w  of 
82.5 pounds per second. The second configuration shown d a o  in 
figure 8 indicates that the soreen a f t e r  romding exhibited lower 
pressure-loes  coefficient8 f o r  all flows. For the rotmded-vane 
configuration a constant value of 0.105 was indicated up to a flow 
of about 43 pounds per aecond; t h i s  curve started to rise :later 
than configuration I. At an air flow at 60 powds per ~tecond the 
loss coefficfent 18 0.123 and reaches a m a x f m u n  of 0.325 for thls 
investigation at an air flow of 85 .T pounds per second. 

Corrected Static -Prossure Loss 

Absolute static pressure-losses  corrected to standard conditions 
are  shown in f i g x e  9.  The effect  of rounding the vane13 has been to 
decrease t h e  losses as I s  shown by the position of t he  curves in t h e  
figure. At a weight f l o w  of 60 pounds per second, which is approxi- 
mately desitg flow, canfiguration I shows a l o s s  of 30 pounds per 
square foot  compared t o  the 20 pounds per square foot of configma- 
tloa II. In ahort, at about design flow, rounding the vane leading 
e w e  has reduced logsea by 0ao"Ehird. The ourves rlse ahmply aa 
air flow are increased until c o n f i w a t i o n  I shows a loss of 95 pounds 
per square foot at 82 pounds per aecond Etnd conffgurakfon II shows 
a lOS8 of 106 pounds per square foot at a flow of' 6.5 pounds per 
second. 

Total-Pressure Distributions 

Figure 10 shows the total-pressure distribution8 upstream of 
the screen at a weight flow of 28.24 pounds per second. Figures ll 
and 12 show the upstream distributions at flows of 56.81 and 
82.15 pounds per second, respectively. These patterns are very 
uniform and consistent over the range of proposed air flows. Only 
at a flow of 82.15 pounds per secontl, which  ie above design f low, 
does any lose in t o m  pressure become  apparent. A t  82.15 pounds 
per second the loss is only about 0.1 peruent of the to t a l  pressure 
available. The bmometrlc presaure is shown on each sheet. 

The total-pressure dist r ibut ime dometream of the screen are 
shown in figures 13 and 14. Distributions are sl?own for 
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Figure 2.- Details of grid struts and vanes. 
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Figure 3.- General view of ducting and apparatus. 
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Fig. 4a,b 
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(a) Schematic view of all stations. 
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(b) Deta,il location of measuring stations. 

Figure 4.- Location and details of measuring stations. 
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Figure 5. - Sections- through a l l  stations showing instrumentation. 
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Fig. 7 

Figure 7.- Calibration .cqrye-for approach section and curve of theoretical 
Mach number, weight flow relations. . 
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Figure 8.- Static pressure loss coefficient plotted against weight now. 
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(a) Position 0' and 180°, flow 29.87 pounds per second. 

Figure 13.- Total pressure downstream of grid, configuration L 
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(b) Position 900 and 270°, flow 29.74 pounds per second. 3 
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Figure 13.- Continued. 
w 

. .  



. .  

I 9  5 '  , 

. .. . 

I 1 

(c) Position 00 and 1800, flow 59.35 pounds per second. 

R g u e  13,- Continued. 



(d) Positions 90° and 2700, flow 60.46 pounds per second. 

Figure 13.- Conbued. 
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(a) Position SOD, flow 28.26 pounds per second. 2 
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Figure 14.- Total pressure downstream of grid, configurauon IL P 
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(b) Position QOo, flow 56.26 pounds per second. 

Figure 14. - Concluded. 
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